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1. SUMMARY OF THE TEST RESULT

Applied Standard: ETSI EN 301 893 V1.7.1 (2012-06)

Part | Appendix Description of Test Result
2 5.3.8 Dynamic Frequency Selection Complies
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2. DYNAMIC FREQUENCY SELECTION MEASUREMENT

2.1. Product Specification Table

Specification Items Description
Data Modulation OFDM for IEEE 802.11a (BPSK / QPSK / 16QAM / 64QAM)
Data Rate (Mbps) (6/9/12/18/24/36/48/54)
See the below table for IEEE 802.11n
DFS Function 5260~5320 MHz ; 5500~5700 MHz
Operating Mode Client (without radar detection function)
Communication Mode IP based system
Power-on cycle NA (No Channel Availability Check Function)
MAC Address 00:0E:8E.63:89:35
Software Version Ver 3.2.4.0
IEEE 802.11n Modulation Scheme
MCS Spatial Modulation Coding Rate Data rate(Mbps)
Index Streams Type Type 20 MHz channel 40 MHz channel
800nsGl 400nsGl 800nsGl 400nsGl
0 1 BPSK 1/2 6.5 7.2 13.5 15
1 1 QPSK 1/2 13 14.4 27 30
2 1 QPSK 3/4 19.5 21.7 40.5 45
3 1 16-QAM 1/2 26 28.9 54 60
4 1 16-QAM 3/4 39 43.3 81 90
5 1 64-QAM 2/3 52 57.8 108 120
6 1 64-QAM 3/4 58.5 65 121.5 135
7 1 64-QAM 5/6 65 72.2 135 150
8 2 BPSK 1/2 13 14.4 27 30
9 2 QPSK 1/2 26 28.8 54 60
10 2 QPSK 3/4 39 43.4 81 90
11 2 16-QAM 1/2 52 57.8 108 120
12 2 16-QAM 3/4 78 86.6 162 180
13 2 64-QAM 2/3 104 115.6 216 240
14 2 64-QAM 3/4 117 130 243 270
15 2 64-QAM 5/6 130 144.4 270 300
Symbol Explanation
NSS Number of spatial streams
R Code rate
NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol
Gl guard interval
SPORTON INTERNATIONAL INC. Page Number :50f25
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2.2. Table for DFS Band Carrier Frequencies

DFS Band Carrier Frequencies

Frequency Band Channel No. Frequency
52 5260 MHz
5250~5350 MHz 56 5280 MHz
Band 2 60 5300 MHz
64 5320 MHz
Frequency Band Channel No. Frequency
100 5500 MHz
104 5520 MHz
108 5540 MHz
112 5560 MHz
5470~5725 MHz 116 5580 MHz
Band 3 120 5600 MHz
124 5620 MHz
132 5660 MHz
136 5680 MHz
140 5700 MHz
2.3. Supporting Units
Support Unit Brand Model No. Serial No. Software Version
Notebook PC DELL Latitude E5510 N/A Win 7 Pro SP1
Notebook PC | HP Compaq | Presario B1251TU N/A Win XP Pro SP3
Access Point | 3Com WL-605 FCC 1D: WP741_normal_v18.WW
09C-WL605 - -
2.4. Test Facility
Test Site No. Test Site Location
No. 52, Hwa Ya 1% Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang,
Tao Yuan Hsien, Taiwan, R.O.C.
DFS01-HY TEL: 886-3-327-3456
FAX: 886-3-327-0973
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3. DYNAMIC FREQUENCY SELECTION MEASUREMENT
3.1. EUT Operating Mode

Master Slave, without radar Slave, with radar
EUT Operating Mode detection function detection function

3.2.  Applicability of DFS requirements

DFS is required for RLAN devices in the frequency ranges 5250 MHz to 5350 MHz and 5470 MHz to
5725 MHz. Radar detection is not required in the frequency range 5150 MHz to 5250 MHz.
Applicability of DFS requirements

DFS Operational mode
Requirement clave W'tho.Ut radar Slave with radar detection
Master detection (see table D.2)
(see table D.2) )
Channel Availability Check \ Not required \ (note2)
Off-Channel CAC (note 1) \ Not required \ (note2)
In-Service Monitoring \ Not required \
Channel Shutdown \ \ \
Non-Occupancy Period \ Not required \
Uniform Spreading \ Not required Not required

NOTE 1: Where implemented by the manufacturer.

NOTE 2: A slave with radar detection is not required to perform a CAC or Off-Channel CAC at initial
use of the channel but only after the slave has detected a radar signal on a channel by In-Service
Monitoring.

DFS requirement values

Parameter Value
Channel Availability Check Time 60 seconds (see note 1)
Maximum Off-Channel CAC Time 4 hours (see note 2)
Channel Move Time 10 seconds
Channel Closing Transmission Time 1 second.
Non-occupancy period Minimum 30 minutes

Note 1: For channels whose nominal bandwidth falls completely or partly within the band
5600-5650 MHz, the Channel Availability Check Time shall be 10 minutes. Note 2: For channels
whose nominal bandwidth falls completely or partly within the band 5600-5650 MHz, the Maximum
Off-Channel CAC Time shall be 24 hours.

Radar Detection Threshold
EIRP Spectral Density (dBm/MHz) Value (see notes 1 and 2)
10 -62 dBm
NOTE 1: This is the level at the input of the receiver of a RLAN device with a maximum EIRP
density of 10 dBm/MHz and assuming a 0 dBi receive antenna. For devices employing different
EIRP spectral density and/or a different receive antenna gain G (dBi) the DFS threshold level at the
receiver input follows the following relationship:
DFS Detection Threshold (dBm) = -62 +10 -EIRP Spectral Density (dBm/MHz) + G (dBi), however
the DFS threshold level shall not be lower than -64 dBm assuming a 0 dBi receive antenna gain.
NOTE 2: Slave devices with a maximum EIRP of less than 23 dBm do not have to implement radar
detection.
The radar Detection Threshold, lowest antenna gain is the parameter of Interference radar DFS
detection threshold, The Interference Detection Threshold is worse -64dBm.

SPORTON INTERNATIONAL INC. Page Number 1 70f25
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DFS Radar Signhal Parameter

Pulse width Pulse repetition Pulses
W [us] frequency PRF (PPS) per
Radar test Nurc?fber b]?OrrSt
signal # . . different each
(note 1 to 3) Min Max Min Max PREs PRE
(PPB)
(note 5)
10
1 0.5 5 200 1000 1 (note 6)
2 05 15 200 1600 1 (noltg 0
3 0.5 15 2 300 4000 1 25
4 20 30 2 000 4000 1 20
10
5 0.5 2 300 400 2/3 (note 6)
6 0.5 2 400 1200 213 (noltg 0
Reference 1 1 700 700 1 18

NOTE 1: Radar test signals 1 to 4 are constant PRF based signals. See figure D.1. These radar test
signals are intended to simulate also radars using a packet based Staggered PRF. See figure D.2.
NOTE 2: Radar test signal 4 is a modulated radar test signal. The modulation to be used is a chirp
modulation with a +2,5MHz frequency deviation which is described below.
NOTE 3: Radar test signals 5 and 6 are single pulse based Staggered PRF radar test signals using 2
or 3 different PRF values. For radar test signal 5, the difference between the PRF values chosen shall
be between 20 and 50 pps. For radar test signal 6, the difference between the PRF values chosen
shall be between 80 and 400 pps. See figure D.3

NOTE 4: Apart for the Off-Channel CAC testing, the radar test signals above shall only contain a single
burst of pulses. See figure D.1, D.2 and D.3. For the Off-Channel CAC testing, repetitive bursts shall
be used for the total duration of the test. See figure D.4.
NOTE 5: The total number of pulses in a burst is equal to the number of pulses for a single PRF
multiplied by the number of different PRFs used.

NOTE 6: For the CAC and Off-Channel CAC requirements, the minimum number of pulses (for each
PREF) for any of the radar test signals to be detected in the band 5600 to 5650 MHz shall be 18.
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Figure D.1: General structure of a single burst / constant PRF based radar test signal
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Figure D.3: General structure of a single burst / single pulse based staggered PRF radar test signal
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Figure D.4: General structure of a single burst / packet based staggered PRF radar test signal
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Figure D.5: General structure of a multiple burst / packet based staggered PRF based radar test signal
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Dynamic Frequency Selection (DFS) radar detection probability (%)
Detection Probability (Pd)
Channels whose nominal
Parameter bandwidth falls partly or
completely within
the 5600 — 5650 MHz band

Other channels

CAC, Off-Channel CAC 99.99 % 60 %

In-Service Monitoring 60 % 60 %

NOTE: Pd gives the probability of detection per simulated radar burst and represents a minimum
level of detection performance under defined conditions. Therefore Pd does not represent the
overall detection probability for any particular radar under real life conditions.

Off-Channel CAC for Minimum number of burst detections for channels within the 5600-5650 MHz band

Off-Channel CAC NurgggL%fiE;;s,tle_?i?iBated Minimum Number of burst
Time (Minutes) T detections
60 6 5
90 9 6
160 16 7
320 32 8
1440 144 9
SPORTON INTERNATIONAL INC. Page Number : 10 of 25
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3.3. Test Procedures
Channel Shutdown
The steps below define the procedure to verify the Channel Shutdown process and to determine the
Channel Closing Transmission Time, the Channel Move Time.
a) When the EUT is a slave device (with or without a Radar Interference Detection function), the EUT
shall associate with a master device.
In both cases, it is assumed that the channel selection mechanism for the Uniform Spreading
requirement is disabled in the master.
a) The EUT shall transmit a test transmission sequence in accordance transmitter minimum activity
ratio of 30 % measured over an interval of 100 ms on the selected channel Chr.
b) At a certain time TO, a single burst test signal is generated on Chr using the reference DFS test
signal defined in table D.3 and at a level of up to 10 dB above the Radar Detection Threshold level on
the selected channel. T1 denotes the end of the radar burst.
¢) The transmissions of the EUT following instant T1 on the selected channel shall be observed for a
period greater than or equal to the Channel Move Time limit. The aggregate duration (Channel
Closing Transmission Time) of all transmissions from the EUT during the Channel Move Time shall
be compared to the limit.
NOTE: The aggregate duration of all transmissions of the EUT does not include quiet periods in
between transmissions of the EUT.
d) T2 denotes the instant when the EUT has ceased all transmissions on the channel. The time
difference between T1 and T2 shall be measured. This value (Channel Move Time) shall be noted
and compared with the limit.
0 T| TE I;
o
7
UUT transmissions \_/ \-/_\_/-\ /-\-/—\ t
4/
Injected Radar burst m“\’l,"w-l"m f
V4 F—
7 ; ; :
Tclnmmul_mm ¢_time Tnon-occup:\:w_\
54 béﬂ b
Figure 1: Channel Closing Transmission Time, Channel Move Time
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3.4. Test Setup Diagram

Slave without Radar Detection Conducted Measurement

Vector Signal

Generator
Power

Splitter Power
Attenuator splitter Master
&0 <B

=
l_
—— RS
Spectrum - -
Analyzer Attenuator
10 B
1
| E—|
Slave (EUT)
PC
o
0 [ |

3.5. Test Deviation
There is no deviation with the original standard.
3.6. EUT Operation during Test

EUT transmitter minimum activity ratio of 30 % measured over an interval of 100 ms.

Channel Shutdown
Test Conditions (see clause EN 301 893, clause 5.3.8.2):

Nominal Channel Bandwidth 20 MHz

Antenna gain: 6.64 dBi (see EN 301 893, clause 5.3.8.2.1, paragraph 3)
Power Density: 6.75 dBm/MHz

Radar Detection Threshold level: (-62dBm+10dB)

Duty Cycle: 32.71% Test results
Rel. !—lumldlty. (_32% = Radar Test Signal Chann'el .C'OS'T‘g Channel Move Time
Ambient Temp.: 24.8°C Transmission Time
Test Frequency: (#) (s)
y: (ms)
5300 MHz (20MHz) Reference 0 0
5500 MHz (20MHz) Reference 0 0
5620 MHz (20MHz) Reference 0 0
5310 MHz (40MHz) Reference 34.50 0.0750
5510 MHz (40MHz) Reference 42.00 0.1025
5630 MHz (40MHz) Reference 52.50 0.1020
Measurement uncertainty: [n.a.]
SPORTON INTERNATIONAL INC. Page Number 1 12 of 25
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Test Result of Channel Shutdown Time Plots

Channel Move Time: <10 s

Nominal Channel Bandwidth 20 MHz

Test Frequency:

5300 MHz

Channel Move Time Limit:

After end radar burst, within 10 s

@ TIME LINE 2 RBW 1 MHz Marker 2 [T1 ]
10.4777 s “VBW 1 MHz -79.09 dBm
Ref -10 dBm “Att O dB SWT 12 s 10.477700 s
-1 Marker| 1 [T1 ]
-28|132 dBm
-2 0000 m
1 AP L ek
[CLRWR] ‘ ¢

Center 5.3 GHz 1.2 s/

Date:

19.APR.2012 10:35:07

Channel Closing Transmission Time: Oms

Nominal Channel Bandwidth 20 MHz

!
CLRVRE

Test Frequency: 5300 MHz Sampling Bins (B) 8001 Number of Sampling Bins (B) 0
@ CENTER FREQUENCY RBW 1 MHz Delta 1 [T1 ]
5.3 GHz “VBW 1 MHz -48.87 dB
Ref -10 dBm *Att O dB SWT 3 s 1.000000 s
-10 Marker| 1 [T1
-30}99 dBm
| 20 0.000000 [ A |
SGL

50

--90

——100

-110

T1

Center 5.3 GHz 300 ms/

Date:

19.APR.2012 10:51:34
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Channel Move Time: <10 s

Nominal Channel Bandwidth 20 MHz

Test Frequency: 5500 MHz

Channel Move Time Limit:

After end radar burst, within 10 s

% TIME LINE 2 RBW 1 MHz Marker 2 [T1 ]
10.3935 s “VBW 1 MHz -78.66 dBm
Ref -10 dBm “Att 0 dB SWT 12 s 10.393500 s
-10 Marker| 1 [T1 ]
13344 dBm
L 20 Q3 (aTal aTaTa NN
1 AP
o
0
o
o
| _do
| 100
T2
T1
-1j10
Center 5.5 GHz 1.2 s/
Date: 19.APR.2012 11:18:24

SGL

Channel Closing Transmission Time: Oms

Nominal Channel Bandwidth 20 MHz

Test Frequency: 5500 MHz

Sampling Bins (B) 8001

Number of Sampling Bins (B)

@ CENTER FREQUENCY RBW 1 MHz Delta 1 [T1 ]
5.5 GHz “VBW 1 MHz -44.90 dB
Ref -10 dBm “Att O dB SWT 3 s 1.000000 s
-10 Marker| 1 [T1 ]
-33/81 dBm
| _20 0000000
%0
L -40
--50
--60
-70
U MRV CU Y PR SRV TVPPRRPOYOY
| -90
-100
T1
-110
Center 5.5 GHz 300 ms/
Date: 19.APR.2012 11:27:40
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Channel Move Time: <10 s

Nominal Channel Bandwidth 20 MHz

Test Frequency: 5620 MHz Channel Move Time Limit:

After end radar burst, within 10 s

% TIME LINE 2 RBW 1 MHz Marker 2 [T1 ]
10.575 s “VBW 1 MHz -80.18 dBm
Ref -10 dBm “Att O dB SWT 12 s 10.575000 s
-10! Marker| 1 [T1] ]
-3B} 65 dBm
| 50 575 _000h00 m
SGL
1 AP
[CLRVRE IS
| -90
|-10
T2
T1
-11p
Center 5.62 GHz 1.2 s/
Date: 19.APR.2012 14:10:26

Channel Closing Transmission Time: Oms

Nominal Channel Bandwidth 20 MHz

Test Frequency: 5620 MHz Sampling Bins (B) 8001 Number of Sampling Bins (B) 0
@ CENTER FREQUENCY RBW 1 MHz Delta 1 [T1 ]
5.62 GHz *VBW 1 MHz -45.54 dB
Ref -10 dBm *Att O dB SWT 3 s 1.000000 s
-10 Marker| 1 [T1 ]
-33176 dBm
| _20 0.000000
SGL

| 30 TRG

-40

--50

--60

70

(SRERRRPSSPPIRORIIN W DHGUIT I MOPY NV RRISTROT TRRNTOT ROwReO)

-—90

-—100

T1

-110

Center 5.62 GHz 300 ms/
Date: 19.APR.2012 14:27:20
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Channel Move Time: <10 s Nominal Channel Bandwidth 40 MHz
Test Frequency: 5310 MHz Channel Move Time Limit: After end radar burst, within 10 s
@ CENTER FREQUENCY RBW 1 MHz Delta 1 [T1 ]
5.31 GHz “VBW 1 MHz -49 .44 dB
Ref -10 dBm *Att O dB SWT 12 s 75.000000 ms
-10| Marker| 1 [T1 ]I
-28[46 dBm
D B44 000000 m
Marker| 2 [T1 I SGL
1 AP L -
= -718| 90 dBm

TO-544p00

-90
~10f
T2
T1
—llP
Center 5.31 GHz 1.2 s/
Date: 19.APR.2012 16:05:39
Channel Closing Transmission Time: 3ms Nominal Channel Bandwidth 40 MHz
Test Frequency: 5310 MHz Sampling Bins (B) 8001 Number of Sampling Bins (B) 23
% CENTER FREQUENCY RBW 1 MHz Delta 1 [T1 ]
5.31 GHz *VBW 1 MHz -50.97 dB
Ref -10 dBm *Att O dB SWT 3 s 1.000000 s
-10 Marker| 1 [T1 ]
-27}73 dBm
20 Q_000000

Center 5.31 GHz 300 ms/

Date: 19.APR.2012 16:11:19
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Channel Move Time: <10 s Nominal Channel Bandwidth 40 MHz
Test Frequency: 5510 MHz Channel Move Time Limit: After end radar burst, within 10 s
@ CENTER FREQUENCY RBW 1 MHz Delta 1 [T1 ]
5.51 GHz “VBW 1 MHz -50.02 dB
Ref -10 dBm *Att O dB SWT 12 s 102.500000 ms
-10 Marker| 1 [T1 ]I
+281 51 dBm
| 20 ROZ _DOONOQ m
Marker| 2 [T1 ]I SGL
1 AP L
B% 1 78131 dBm

TO-BO7TPOO

Center 5.51 GHz 1.2 s/
Date: 19.APR.2012 16:31:53
Channel Closing Transmission Time: 1.5ms Nominal Channel Bandwidth 40 MHz
Test Frequency: 5510 MHz Sampling Bins (B) 8001 Number of Sampling Bins (B) 28
% TIME LINE 1 RBW 1 MHz Delta 1 [T1 ]
1s *VBW 1 MHz -49.59 dB
Ref -10 dBm *Att O dB SWT 3 s 1.000000 s
-10 Marker| 1 [T1 ]
-28(57 dBm
20 Q_000000

-90
-100
T1
-110
Center 5.51 GHz 300 ms/
Date: 19.APR.2012 16:39:08
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Channel Move Time: <10 s Nominal Channel Bandwidth 40 MHz
Test Frequency: 5630 MHz Channel Move Time Limit: After end radar burst, within 10 s
@ CENTER FREQUENCY RBW 1 MHz Delta 1 [T1 ]
5.63 GHz “VBW 1 MHz -46.77 dB
Ref -10 dBm *Att O dB SWT 12 s 102.000000 ms
Marker| 1 [T1 ]I
+29[99 dBm
0 R4 00000 m
Marker|[ 2 [T1 ]I SGL
1 AP
+77L79 dBm

TO-343p00

Center 5.63 GHz 1.2 s/
Date: 19.APR.2012 17:39:30
Channel Closing Transmission Time: 3ms Nominal Channel Bandwidth 40 MHz
Test Frequency: 5630 MHz Sampling Bins (B) 8001 Number of Sampling Bins (B) 35
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4. LIST OF MEASURING EQUIPMENTS

Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Remark

Conducted

Spectrum Analyzer R&S FSP 7 100643 9kHz ~ 7GHz Aug. 23, 2011
(THO1-HY)
Vector Signal R&S SMU200A 102098 100kHz ~ 6GHz | oct. 05, 2011 | conducted
Generator (THO1-HY)
Conducted

RF Cable-3m HUBER+SUHNER | SUCOFLEX_104 302338 1~26.5GHz Jan. 01, 2012
(THO1-HY)
Conducted

RF Cable-10m HUBER+SUHNER | SUCOFLEX_104 302345 1~26.5GHz Jan. 01, 2012
- (THO1-HY)
Conducted

Horn Antenna ETS-LINDGREN 3117 00091920 1~ 18GHz Nov. 15, 2011
(THO1-HY)
Conducted

Horn Antenna COM-POWER AH-118 711064 1~ 18GHz Jul. 27, 2011
(THO1-HY)

Note: Calibration Interval of instruments listed above is one year.
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